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Abstract
Background
Inequalities between men and women in morbidity and mortality show a contrast, which has
been called gender paradox. Most studies evaluating this paradox were conducted in high-
income countries and, until now, few investigations have been performed in Brazil. This
study aims to estimate the magnitude of inequalities between adult men and women in sev-
eral dimensions: demographic and socioeconomic, health behaviors, morbidity, use of
health services and mortality.
Methods
The data were obtained from population-based household survey carried out in Campinas
(Campinas Health Survey 2008/09) corresponding to 957 people, and data from the Mortal-
ity Information System (MIS) between 2009 and 2011. Prevalences and prevalence ratios
were analyzed in order to verify the differences between men and women regarding socio-
economic and demographic variables, health behaviors, morbidities and consultations in
the last two weeks. Mortality rates and the ratio between coefficients considering the under-
lying causes of death were calculated.
Results
Women had a greater disadvantage in socioeconomic indicators, chronic diseases diag-
nosed by a health professional and referred health problems as well as make more use of
health services, while men presented higher frequency of most unhealthy behaviors and
excessive mortality for all causes investigated.
Conclusions
The findings contribute to the discussion of gender paradox and demonstrate the need to
employ health actions that consider the differences between men and women in the various
health dimensions analyzed. The premature male mortality from preventable causes was
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Introduction
The higher prevalence of morbidity in women and, on the other hand, the higher male mortal-
ity rate is a contrast that it was first investigated in 1975 by Nathanson[1] and has been evi-
denced in several health research called gender paradox.[2,3,4]
It is noteworthy that men have higher mortality rates at all ages and by the main groups of
causes of death (cancer, diseases of the circulatory, respiratory and digestive tract, and external
causes) when compared to women.[5,6,7,8] The World Health Organization recognizes that a
significant portion of deaths from noncommunicable chronic diseases (NCDs) worldwide
occurs before 60 years old, reaching the percentage of 32.2% in men and 25.4% in women.[6]
Excessive male mortality implies distinct life expectancies for men and women across the
world, reaching a global gap of 5.7 years in 2010, ranging from 3.0 years in Western sub-Saha-
ran Africa to 11.2 years in Eastern Europe.[9] In Brazil, the difference was 7.6 years (69.4 years
for man and 77.0 years for women) in 2010.[9]
Overall, the studies indicate poorer health in women, such as self-rated health, physical ill-
ness, mental health and disabilities [10,11,12,13]. However, the finding of poorer health in
women does not seem so clear, since, according review conducted by Oksuzyan[14], depends
on the definition, severity and of the trajectory of the disease. Furthermore, the gender gap in
morbidity and mortality vary over time and across places[15].
Among the possible explanations of the paradox are differentials between the sexes in bio-
logical risk, in health behaviors and social roles, in perception and behavior in facing disease
and in the access to health services and treatments.[2,3,4,10].
Most of the studies on the gender paradox are conducted in high-income countries and
focus on gender differences in life expectancy and mortality in middle-aged or older adults.
There are no Brazilian studies evaluating the inequalities between adults men and women in
different dimensions of health using jointly data from population-based health surveys and
Mortality Information System seeking to analyze the gender paradox in a given population.
The purpose of this article is to identify and discuss the possible explanations of the gender par-
adox by analyzing the inequalities between men and women in the prevalence of demographic
and socioeconomic conditions, unhealthy behaviors, morbidities and health problems, consul-
tations in the last two weeks and in mortality rates of the population of adults living in Campi-
nas, Brazil.
Methods
Campinas is a large-sized city, located in the state of São Paulo, in the southeastern of Brazil
(Latitude: 22° 54 '20 "S/Longitude: 47 03 '39 "W), occupying an area of 794.6 Km2. In 2010, the
population was 1,080.113 inhabitants, from which 98.3% live in the urban area. The Human
Development Index (HDI) was 0.805 in 2010[16].
The data on socioeconomic and demographic conditions, unhealthy behaviors and health
status was obtained from the Campinas Health Survey (ISACAMP), a population-based cross-
sectional study carried out in the urban area of Campinas in 2008/2009. Data collection was
made through a questionnaire, structured in thematic blocks that included: morbidities, acci-
dents and violence episodes, emotional health, health-related behaviors, quality of life, use of
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health services, preventive practices, medication use and socioeconomic characteristics. The
questionnaire used in the survey can be found at link: http://www.fcm.unicamp.br/fcm/sites/
default/files/questionario_ingles.pdf.
The population that participated in the survey was obtained by probabilistic sampling, car-
ried out in two stages. First, 50 census tracts of the urban area of Campinas were selected with
probability proportional to the number of households, followed by a field survey to list all the
private households of the selected tracts. In the next stage, households were drawn, aiming to
get the sample size defined for three population subgroups: adolescents (10–19 years), adults
(20–59 years) and elderly (60 years or older), who composed the domains of the study. Equal
sized samples of 1,000 people for each one of these domains were drawn. With this number of
interviews is possible to estimate proportions of 0.50 with sampling error between 4 and 5 per-
centage points with a confidence level of 95% and considering a design effect of 2.[17]
For the present study, the analyzed data refers to the adults’ domain. The variables analyzed
in this study are listed below:
Demographic and socioeconomic: age (20–29, 30–39, 40–49, 50–59 years); skin color
(white, nonwhite); religion (catholic, evangelical, others, no religion); marital status (married,
living together, divorced/separated, single); schooling (in years); work status (working, unem-
ployed, retired/pensioner, housewife, student/others); monthly per capita family income (in
minimum wages); private health insurance (yes, no).
Health behaviors: alcohol abuse, measured by the Alcohol Use Disorders Identification Test
—AUDIT, with 8 or more points being considered positive for the abuse; current smoker,
regardless of the number of cigarettes, frequency and duration of habit; passive smoker (non-
smoker exposed to cigarette smoke for at least 1 hour per day); inactive in leisure physical
activity: those who responded negatively to the question "Do you practice regularly, at least
once a week, some sort of physical exercise or sport?"; frequency of consumption of fruits, vegeta-
bles and milk in less than four days a week; soft drinks and artificial juices in four or more days
a week.
Health status: poor self-rated health (bad or very bad); common mental disorder (CMD)
assessed by the Self-Reporting Questionnaire (SRQ-20), considering the presence of CMD
when the score reached a value greater than or equal to 7; morbidities in the last two weeks
prior to the interview; overweight (25 to<30 kg/m2) and obesity ( 30 kg/m2), measured by
Body Mass Index (BMI), from reported information on weight and height; chronic diseases
diagnosed by a health professional (obtained from a checklist): hypertension, diabetes, heart
diseases, arthritis/ rheumatism/ osteoarthritis, asthma/ bronchitis/ emphysema, tendinitis/
repetitive strain injury (RSI)/ work-related musculoskeletal disorders (WRMD) and circulatory
problems; presence of self-reported health problems present in a checklist: frequent headaches
or migraines, back pain/spinal problems, allergies, emotional problems, dizziness or vertigo
and insomnia.
Use of health services: consultations in the last two weeks (with physicians or other health
professionals).
Death data from the residents of Campinas, between 2009 and 2011, were obtained from the
Mortality Information System (SIM) and used for the analysis of the mortality profile according
to sex. The estimated population for 2010 was obtained from the Health Information System—
Tabnet/Campinas.[18] Age, sex and cause of death were the variables analyzed for the deaths.
Data analysis
Prevalences and 95% confidence intervals of the variables were estimated. In the analysis of
associations, we used the chi-square test with statistical significance level of 5%, and the crude
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and adjusted prevalence ratios were estimated with their respective 95% confidence intervals
using the Poisson regression model. The prevalence ratios were adjusted for age and years of
schooling to control for confounding. Data were analyzed using Stata software 11.0, which
allows for considering the different weights of individuals in the sample, as well as the sample
design.
Mortality rates were calculated for each sex and age groups using the average number of
deaths in the three-year period 2009 to 2011 as numerator, and the population of 2010 referent
to each age group and sex in the denominator. The mortality rates for the five leading groups
of underlying causes of death (International Classification of Diseases, version 10, ICD-10) and
for selected specific causes (ICD-BR-10) were calculated. Mortality rate ratios (MR) between
men and women were also calculated to verify the magnitude of inequalities between the sexes.
This study has been approved by the Ethics Committee of the School of Medical Sciences of
the University of Campinas (Permit number: 079/2007. The written informed consent was
obtained from each participant prior to the interview.
Results
The studied adult population (20–59 years of age) is composed of men with a mean age of 37.0
years (CI95%: 36.0–37.9) and women with 37.9 years old in average (CI95%: 36.9–38.9).
The analysis of demographic and socioeconomic conditions showed statistically significant
differences between the sexes in age, religion, marital status, number of years of schooling,
occupation and per capita income (Table 1). Much of the adult population was Catholic, but it
was observed predominance of women in evangelical religion (35.5%), and a predominance of
men among those who have no religion (17.2%). Concerning marital status, most adults were
married, but there was a higher percentage of women among separated/judiciously separated
while men stood out among singles. Women had a lower level of education and lower per cap-
ita income than men. In terms of occupation, 85.4% of men and 60.8% of women had some
paid work (Table 1).
As for health-related behaviors, there was a lower frequency of consumption of fruits, vege-
tables and milk and higher intake of soft drinks among men. The alcohol abuse was 4.8 times
and smoking 1.5 times more prevalent in men. Among the health behaviors, only inactivity in
physical activity in leisure context was higher among women (Table 2).
In the dimension of health status, sex was observed to be strongly associated with most
events, even after adjustment for age and level of education. The prevalence of common mental
disorder was 2.28 in women compared to men, and morbidity in the last two weeks was 47%
higher in women than men. Women also showed more frequently presence of at least one diag-
nosed chronic disease, with higher prevalence of hypertension (PR = 1.34), arthritis/ rheuma-
tism/ osteoarthritis (PR = 4.84) and circulatory problems (PR = 2.19). There were no
statistically significant differences between the sexes for the others chronic diseases investi-
gated. In the array of health problems, all had higher prevalence in women, especially, with
greater magnitude of association, emotional problems (PR = 2.17), dizziness/ vertigo
(PR = 2.23) and insomnia (PR = 1.99). Regarding the use of health services, women reported
prevalence 46% greater of consultation with a health professional (Table 3).
Concerning to mortality, the rates were more than two times superior in men in all age
groups, ranging from 3.4 in the groups of 20 to 29 years old, to 2.2 in the segment of 50 to 59
years old. Considering the five top groups of the underlying causes of death, men had a higher
risk of dying in all of them, achieving a 6.4 times greater risk of dying from external causes of
morbidity and mortality. Among the specific causes of death, the greatest differences between
the sexes were found in deaths due to homicides (MR = 9.0), transport accidents (MR = 6.6),
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fibrosis and cirrhosis of the liver (MR = 6.7) and pneumonia (MR = 3.1). Except for hyperten-
sion and cerebrovascular diseases, in all other specific causes, men had coefficients superior to
two times when compared to those of the women (Table 4).
Discussion
The results of the study revealed inequalities between men and women in all dimensions ana-
lyzed. Women had lower levels of education and income and entry into the labor market than
men. While men showed, in general, higher frequency of unhealthy habits, women reported
more health problems, with remarkable inequality in arthritis, circulatory problems, common
Table 1. Socioeconomic and demographic characteristics of adults, according to sex. Campinas, SP, Brazil-2008/09.
Variables Men Women p
n % n %
Age (years) 0.0482
20–29 155 35.2 150 29.8
30–39 101 22.9 131 26.2
40–49 98 21.2 126 24.5
50–59 95 20.7 101 19.5
Skin color 0.9969
White 327 73.3 370 73.3
Nonwhite 120 26.7 138 26.7
Religion 0.0002
Catholic 220 49.1 251 49.6
Evangelical 131 29.0 183 35.5
Others 20 4.6 33 6.8
No religion 76 17.2 41 8.1
Marital status 0.0034
Married 208 46.0 236 46.3
Living together 72 16.0 78 15.3
Divorced/separated 36 7.9 69 13.3
Single 133 30.1 125 25.0
Schooling (in years) 0.0214
0–8 166 35.7 219 41.9
9–11 149 33.0 150 29.4
12 or more 134 31.3 139 28.7
Work status <0.0001
Working 383 85.4 307 60.8
Unemployed 33 7.2 27 5.4
Retired/pensioner 22 4.7 19 3.7
Housewife 0 0 140 27.1
Student/others 11 2.7 15 3.1
Monthly per capita family income (in minimum wages) 0.0151
1 171 37.4 226 43.7
1–3 194 43.0 186 36.4
>3 84 19.6 96 20.0
Private health insurance 0.3713
Yes 189 43.0 223 45.0
No 260 57.0 285 55.0
doi:10.1371/journal.pone.0144520.t001
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Table 2. Prevalence and prevalence ratios of health behaviors of adults, according to sex. Campinas, SP, Brazil-2008/09.
Variables Prevalence p Crude PR Adjusted PR*
Men Women
N % N %
Alcohol abuse 71 15.9 17 3.4 <0.0001 0.21 (0.11–0.42) 0.21 (0.10–0.42)
Current smoker 112 24.8 85 16.7 0.0021 0.67 (0.53–0.86) 0.65 (0.50–0.83)
Passive smoker 63 19.2 86 20.3 0.6340 1.06 (0.82–1.37) 1.06 (0.83–1.36)
Inactive in leisure time physical activity 260 57.5 384 75.1 <0.0001 1.31 (1.17–1.46) 1.28 (1.15–1.44)
Fruits consumption <4 days a week 243 54.2 203 39.6 <0.0001 0.73 (0.65–0.82) 0.73 (0.64–0.82)
Vegetables consumption <4 days a week 141 31.3 135 26.6 0.0434 0.85 (0.73–0.99) 0.84 (0.71–0.99)
Milk consumption <4 days a week 202 45.1 195 38.2 0.0395 0.85 (0.72–0.99) 0.84 (0.72–0.99)
Soft drinks and artificial juices consumption  4 days a week 159 35.5 135 26.4 0.0053 0.74 (0.60–0.92) 0.74 (0.60–0.92)
*Prevalence ratio (PR) adjusted for age and schooling, considering men as the reference category.
doi:10.1371/journal.pone.0144520.t002
Table 3. Prevalence and prevalence ratio for health conditions and use of health services of adults, according to sex. Campinas, SP, Brazil-2008/
09.
Variables Prevalence
Men Women
n % n % p Crude PR Adjusted PR*
Poor self-rated health 26 5.6 39 7.5 0.2898 1.33 (0.77–2.29) 1.20 (0.69–2.09)
Common Mental Disorders (SRQ-20) 27 6.0 75 14.7 <0.0001 2.43 (1.60–3.70) 2.28 (1.51–3.46)
Morbidity in the last two weeks 66 14.7 111 21.9 0.0029 1.49 (1.15–1.93) 1.47 (1.13–1.91)
Overweight 154 34.2 147 28.6 0.1035 0.84 (0.68–1.04) 0.82 (0.66–1.01)
Obesity 69 15.5 95 18.4 0.2148 1.19 (0.90–1.59) 1.16 (0.87–1.54)
One or more chronic diseases 141 31.4 211 41.8 0.0033 1.33 (1.11–1.60) 1.28 (1.08–1.53)
Hypertension 53 11.5 86 16.5 0.0138 1.43 (1.07–1.90) 1.34 (1.02–1.75)
Diabetes 13 2.8 24 4.7 0.0952 1.65 (0.91–3.00) 1.52 (0.81–2.85)
Heart diseases 13 2.9 22 4.2 0.2735 1.46 (0.73–2.91) 1.38 (0.71–2.69)
Arthritis/ rheumatism/ osteoarthritis 5 1.1 30 5.8 0.0002 5.16 (2.08–12.76) 4.84 (1.92–12.21)
Asthma/ bronchitis/ emphysema 12 2.7 21 4.1 0.2563 1.54 (0.72–3.31) 1.53 (0.71–3.28)
Tendinitis/RSI/ WRMD 20 4.6 38 7.5 0.1117 1.64 (0.88–3.06) 1.63 (0.87–3.06)
Circulatory problems 24 5.2 65 12.5 <0.0001 2.39 (1.65–3.48) 2.19 (1.49–3.22)
One or more health problems 272 60.2 398 78.1 <0.0001 1.30 (1.20–1.40) 1.28 (1.19–1.38)
Frequent headaches/migraines 94 20.6 179 34.7 <0.0001 1.68 (1.35–2.10) 1.63 (1.30–2.05)
Back pain/spinal problems 123 27.0 180 35.1 0.0063 1.30 (1.08–1.56) 1.25 (1.04–1.49)
Allergies 102 23.0 165 32.5 0.0024 1.41 (1.13–1.76) 1.44 (1.16–1.79)
Emotional problems 51 11.5 130 25.6 <0.0001 2.23 (1.61–3.08) 2.17 (1.58–2.98)
Dizziness/vertigo 24 5.3 65 12.6 0.0009 2.38 (1.42–3.99) 2.23 (1.34–3.72)
Insomnia 43 9.6 102 19.9 <0.0001 2.07 (1.49–2.86) 1.99 (1.43–2.78)
Consultation in the last two weeks 62 14.0 112 22.2 0.0007 1.59 (1.22–2.06) 1.46 (1.14–1.88)**
*Prevalence ratio (PR) adjusted for age and education, considering men as the reference category.
**Prevalence ratio (PR) adjusted for age, education and number of chronic diseases.
doi:10.1371/journal.pone.0144520.t003
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mental disorders and emotional problems. However, the highest mortality rates are found in
the male population in the main groups of causes of death and in all age groups analyzed, con-
firming the gender paradox.
In the dimension of health-related behaviors, corroborating the national[19,20] and abroad
[21] literature, men showed greater disadvantage compared to women regarding alcohol abuse.
A previous research undertaken in 2003 in Campinas found that prevalence of alcohol abuse
among men was 3,53 times higher than for women,[22] as in the present study.
The magnitude of the prevalence ratio of smokers between men and women in Campinas
(PR = 1.5) resembles the reality found in the Brazilian capitals in 2008 (PR = 1.6).[23] Higher
prevalence of smoking have also been found in men in all 14 low and middle income countries
investigated by the Global Adult Tobacco Survey (GATS), which identified crude prevalence
ratios ranging from 1.6 in Uruguay to 75.0 in Egypt.[24]
Regarding physical activity in leisure context, the inactivity was higher among women. This
behavior was also observed in other Brazilian studies.[25,26,27] There were statistically signifi-
cant gender differences in European Union countries, favoring men in 15 out of 27 analyzed
countries.[28] According to the authors, in countries where there is greater gender equality
(measured by international indicators United Nations Development Programme's Gender
Table 4. Mortality rates* andmortality ratios by age and underlying causes of death (ICD-10 and ICD-BR-10), according to sex. Campinas, SP, Bra-
zil, 2009–2011.
Variables Mortality rates Mortality ratios (1)/(2)
Men(1) Women(2)
Age
20–29 1.7 0.5 3.4
30–39 2.3 1.0 2.4
40–49 4.5 1.9 2.4
50–59 9.2 4.2 2.2
Total 3.9 1.7 2.3
Groups of underlying causes (ICD-10)
II. Neoplasms (tumors) 60.1 51.5 1.2
IX. Circulatory diseases 86.7 41.6 2.1
X. Respiratory diseases 31.9 14.0 2.3
XI. Digestive tract diseases 33.7 10.4 3.2
XX. External causes 109.5 17.2 6.4
Causes (ICD-BR-10)
Malignant neoplasm of stomach 5.9 2.3 2.6
Malignant neoplasm of trachea, bronchus and lungs 6.9 3.2 2.1
Diabetes mellitus 7.3 3.3 2.2
Hypertensive diseases 4.6 3.0 1.5
Acute myocardial infarction 44.5 18.2 2.5
Cerebrovascular diseases 17.5 10.1 1.7
Pneumonia 18.6 6.0 3.1
Liver fibrosis and cirrhosis 7.9 1.2 6.7
Transport accidents 40.3 6.1 6.6
Homicide 40.4 4.5 9.0
* deaths per 100,000 inhabitants
doi:10.1371/journal.pone.0144520.t004
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Empowerment Measure—GEM andWorld Economic Forum's Gender Gap Index—GGI), differ-
ences in physical activity in leisure context are inexistent.
There were also inequalities between the sexes, although with lower prevalence ratios, in
food intake. Men reported less frequently intake of fruits, vegetables and milk lessand more fre-
quently of soft drinks. Likewise in Campinas, gender inequalities were observed in the con-
sumption of these foods in the Brazilian population in 2006,[29] and 2012,[30] with
consumption of poorer quality among men.
A review of anthropological research on the practices and preferences of food consumption
among low-income population segments detected the lower appreciation for consumption of
fruits and vegetables, classified as "weak" or "soft" foods due to the fact that these do not satisfy
the sensation of hunger and do not offer the body strength and energy needed to work.[31,32]
There is a trend for men showing a lower preference for these foods than women.
A variety of health indicators was used to verify gender differences in the dimension of mor-
bidities. Likewise in this study, the National Research by Household Sampling, held in 2008,
[33] found higher prevalences in women in the majority of the chronic diseases analyzed. Liter-
ature show that, in general, women have lower socioeconomic status (as seen in this article)
and high exposure to social stressors associated with the emergence of non-fatal acute and
chronic conditions, resulting in a greater proportion of morbidity in relation to men.[4,10,11]
The largest morbidity prevalence referred by women may also be related to their greater
access to health services, as found in this study and in national[34] and international[3,10]
health surveys. In general, men have a lower demand for health services and some of the factors
identified by other studies were the outpatient appointment hours coincide with their working
hours and due to the way they deal with their health and well-being, influenced by beliefs
reflected in their health behavior.[34,35,36] Given this reality, it is possible that the prevalence
of chronic morbidities referred, diagnosed by a health professional, are underestimated by
men. However, in the case of health problems or referred symptoms with no need for medical
diagnosis, men tend to have them or report them less often than women, supporting gender
studies that highlight the difficulty of man to recognize health problems.[5]
The lower report of morbidities is not indicative of good health, as illustrated by the fact
that men have the highest mortality rates, especially at early ages, evidenced by the higher male
mortality in all age groups and in the major groups of underlying cause of death, as seen in this
study and in studies that investigated the mortality profile in Brazil.[8,37] In addition to deaths
from accidents and violence, men have higher rates than those of women into several groups of
chronic diseases. These deaths have multiple factors associated with their causes, including,
with great relevance, the unhealthy behaviors (smoking, alcohol abuse, and worse food con-
sumption), adopted by men in higher proportion.
A study that evaluated the magnitude of gender differences in mortality from all causes in
30 European countries found that 40–60% of the differences in mortality between men and
women are attributable to smoking, whereas alcohol consumption contributes to 10–20% of
these differences.[38] It is noteworthy that in the present study these two factors had the high-
est differences between sexes in the dimension of behaviors investigated.
The differences between men and women in morbidity and mortality found in this research
confirm the gender paradox. The detailed analysis of the differences between men and women
in each of the dimensions of health, showed some of the possible explanations for this paradox.
It was also observed a gender paradox between the dimensions of health behaviors and health
status: women report healthier behaviors than man, but have more chronic diseases and health
problems compared to them. So far we have not found Brazilian studies using together data
from population-based health survey and mortality to measure inequalities in the various
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dimensions of health of adult men and women, aiming to contribute to the discussion of gender
paradox.
In addition to the explanations for the paradox discussed so far, men and women have dif-
ferent relations with their own bodies, what is shaped by moral and aesthetic reasons allied to
the constitution of femininity and masculinity patterns, turning more socially acceptable a
greater attention dedicated by women to their bodies and their sensations than men, in which
such practices would compromise the image of virility associated with their bodily behaviors
and health care. Gender divisions also have repercussions on ways to endure the pain in silence,
signaling virility in some cultures, while women value the explicit expression of their feelings.
[39]
The observed differences between men and women should be considered in order to pro-
mote health actions equitably between these segments. Given the higher adoption of unhealthy
behavior and lower demand for health services, by men, which may explain the lower presence
of morbidities among them and the higher mortality rates, it is suggested that young men are
still poorly supported by health services. Recognizing the men singularities in the context of
morbidity and excess mortality, the National Policy for Integral Attention to Men's Health was
launched in Brazil in 2009. In support of the policy, this study reinforces the importance of
promoting strategies approaching men of health services, especially primary care, and investing
in health education to stimulate self-care and changes in behaviors that may endanger their
lives at an early age.
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